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进一步考察了 Pb、Bi、Fe、Sn 等助剂对 Pd/MgO 的催化性能的影响。发现 Pb
的添加可在保持 Pd/MgO 催化剂高活性的基础上有效地提高目标产物甲基丙烯
酸甲酯的选择性。通过调变 Pb 和 Pd 的相对含量，进一步优化反应条件，发现
在 3.2 wt% Pb-6.1 wt% Pd/MgO 催化剂上，在 50℃、甲醇/甲基丙烯醛 = 40 /1、
O2 压力为 0.2 MPa 的条件下反应 2 h，甲基丙烯醛转化率达 97.4%，甲基丙烯酸




原剂还原制备的 Pd/MgO 的比表面积显著地高于载体 MgO，且在各种还原剂中，
甲醛还原法制备的 Pd/MgO 催化剂具有最大的比表面积。对于以不同还原剂还原
制备的 Pd/MgO 催化剂的活性与其比表面积之间有较好的顺变关系，即较大的比
表面积对应于较高的甲基丙烯醛的转化率。XRD 和 XPS 表征均表明，在碱性条
件下还原制备 Pd/MgO 的过程中，载体 MgO 大部分已转变为 Mg(OH)2。TEM 研
究表明不同还原剂和还原条件可导致催化剂中 Pd 粒子粒径的不同，然而催化活
性和 Pd 粒径之间没有明确的对应关系。EDS 表征表明 Pb-Pd/MgO 催化剂中 Pb



















This dissertation contributes to the studies on the catalyst for oxidative 
esterification of methacrolein (MAL) to methyl methacrylate (MMA) in the presence 
of O2 and methanol. The catalytic performances and structural features of the catalysts 
effective for the conversion of MAL to MMA have been investigated systematically.  
Pd was selected as the active component in our catalysts. Among many 
supported Pd catalysts investigated, Pd/MgO was found to be efficient for oxidative 
esterification of MAL to MMA. It was found that the reductants and reduction 
conditions used for preparation of the catalyst also influenced the catalytic 
performances. By using HCHO as a reductant in basic aqueous solution, we obtained 
the Pd/MgO catalyst with the best performance for the conversion of MAL to MMA. 
The effect of additives such as Pb, Bi, Fe or Sn was investigated,and the results 
showed that the addition of Pb to Pd/MgO could increase the selectivity of MMA 
while keeping the conversion of MAL. By optimizing Pb/Pd molar ratios and reaction 
conditions, we obtained a MMA selectivity of 90.8% at a MAL conversion of 97.4% 
over a 3.2 wt% Pb-6.1 wt% Pd/MgO catalyst under the following conditions: T = 50
℃, CH3OH/MAL = 40/1, O2 pressure = 0.2 MPa , reaction time = 2 h. 
It was found that the catalytic performances had some relationships with the 
acid-base properties of the supports. The support with weaker acidity or basicity, led 
to lower catalytic activity,whereas the support with either strong basicity such as 
MgO or strong acidity such as Al2O3 favored the conversion of MAL to MMA. 
Further study indicateded that the surface area of the Pd/MgO catalysts prepared with 
different reductants or under different conditions may be different. The catalytic 
performances of these Pd/MgO catalysts increased with the surface area. XRD and 
XPS studies suggested that a large part MgO had been transformed into Mg(OH)2 
during the preparation. TEM observations clarified that the mean size of Pd in the 
Pd/MgO catalysts could be changed by preparation conditions, but there seemed no 
definite correlation between catalytic performances and the mean size of Pd. 















Pb-Pd/MgO catalysts. XRD measurements combined with HRTEM studies revealed 
the formation of PbPd3 compound in the Pb-Pd/MgO catalyst.This compound may be 
beneficial to the selective formation of MMA. 
























2005 年全球 MMA 的生产能力为每年 290 万吨，开工率约为 94%。2006 年
MMA 的生产能力达每年 324 万吨，全球对 MMA 的需求量为 275 万吨。预计 2009




MMA 的需求。我国目前 MMA 的总生产能力约为每年 29.8 万吨，远小于实际需
求量，大量依赖进口，供需矛盾突出。 







1901 年，Otto Rohm 第一次试制成功了聚甲基丙烯酸甲酯（PMMA），奠定
了MMA类单体的应用基础。1934年，英国的 ICI公司确立了采用丙酮氰醇（ACH）
法生产 MMA 的工艺技术路线，并于 1937 年实现了工业化生产，在此后的几十
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